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(ST) v An -ajtttiefef spinal -disc. (1 OJ'fer surgical place- ; 

ment bstftasrcadjadont vertebrae deluding a first com- 

poO8nb{?0). for ; attaching to a first vartsbraa, foe firs*. 
. . ccjrnponent $0} haying a.epneav» recess. (2B). with the 
, cpnc^va.contoufacl surface, having a icircumlerettce o$ 

360*. A second component {30} for attaching to a sec-; 
. .ond vertebrae, the. second component- (30) including a . 
. .. projection. .(38) ;% with : .a.cwv«x surface, convex con- 

toured syrfa^^ 

re spandina centaured ^ur|acM,»r» ; s}ja?»«i t» aitew an " 
«jjnir».8f.rictiwl roiisiwai and a n«x^rs*'kt«r»sion be:,dfc»g' 
mptkm between this f,rst (20) anWkeosnd {30} cornw- 
n?p?s r*lstr.fi so a pattehr> normal sp.irtafaxk when so 
a starring posit-on ; #rin she spine in ; a'8?raisrtten»d'B«. 
silk* ' . ' • , • 
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ThJI • m ° fe Pa,,icu,ar, y "> a tow wear, hard 
^^on.ainingn^.bal.andsocKetbearingsys. 
tern altowmg unrestricted motion for use in the r epiace- 
ment of spinal disc segments. 9 

There have been numerous types 0 f implants de- 
signed torepiace damaged spinal Zc segment the 
human body h ^ „ artjf)cja| int8fVert 9 &braj ™ e 

- "f d ,0 rfi P |acea Reformed, injured or diseased natural 
s generally composed of a ri S U$olid body that causes 
Be limited In ita-abUy -.femovp relative to each : other 

SE^I^^' dS 
r7^^ WS ^ fente4 ^ 9 ' 9 ^^S53,27^and 
4.714,469. Other artificial discs are provided wrthi 

4,309,777- and 4,759,769:- * : •• V •: P? l8nis 
it Has alsb'bVen propped thatsorcempiiani poiv- 
mars be used to assure separations Sged *c 
segments or as bearing surfaces. However porVmers 
• can degrade wrtfvtimein, behuman^ 
suscep,^ t0 abrasion damage by JH™ 
Further, polymeric disc replacements are S u scep!it3 f t t 

5,071.437 discloses an ariifciarintervertebral disced < 
posed of an ^sVrrte^ 'cd^ fandwiched be^el S, * 

2P^^ 9J he^ ebr&eadjac ^^ 
£cli?K Wer ' ^ biocom 'P^i.ity of this disc 
«s:uncerta^ because It contains a polymer and a curing 1 

' ^l^'^^^^^^'^^&shavebeen 
proposed but, without polymer components they have 
less shock absorb.hg.capabilitiesTunJfer. there is no' 
d,n^r proof that s^k absprptfon is necessary as J 
acenf discs can compensafe for a reduced levei J 
s^ock absorption iri one or two discs afong the entire 
spinal column. "■• — . " 

^Non-pofymerlc disc components include ceramic 
andmetal materials and desfgns have included hinged 
•Ung-and ball and sodce.-type solutions. The Z2 
IT r^ fVfe ^ ,ra ^ in 9- and ^P^tcann« 
es generally do not have the ability to accommodate 

uralt" 9 mOUOn ' bU! d ° he 'P assist" 

ural.ranslat.on motion tendencies within the disc space 
However, due to the small space between adjacent vet 



ebrae.the contact stress with/only this type of sinole 
translation) motion capability between me s^S 
laces can lead to excessiveW and eventual " 
ton of the artificial intervertebral disc "" C " 
The most logical solution for spinal disc reolace 
ment^hebalfandsoc W^daJ* Ca££K£ 
been proposed, but ceramic surfaces are extremely 
hard and prpne to excessive contact stress and3 
hree-body particles or debris become Ic^^een 
two^ SUrfaC8S - ^^»^-a«ion to Crtthe 

" htr?^ U rtacewwear damage. Debris, such as 
wear process. Further, because of the relatively htah 

™~ V - ~\ ^^••■iiMrtacBs which are passivated bv rate 
sionafseyere, nT^edn^strass wear condition found 

trS 2 rf ° nfy ' 8f{e§{fcre : » normal, ncn-ex- 
Ik11u^ B T 9 8XtrBm9 and bending of 

ri S T ihm h ^^ -but metal com- 
ponents can S is6 experience some wear- conditions 

• — r ^* ott f^tlve to'We adjacent verte- 

placed ^ n ?? Sij8 '^ ^alctecre- 
oSertr ^! i 3!SO **" tHg ^fe^'which causes 
skilled n the art argue thai there must be a restriction 

l r 2n S T D " 2,) ^ ^ artitel -"fariSS 
reasons For example. U.S. patent 4.759.769 discloses 

ISSSZ? fr" 9 " ^ 3 ,imitaifo " °» 20° * flexion/, 
extension and allowance of a small amount of side-to- 

patent 5.071 .437 describes an implant device that Omits 
2scll arf ^ ° , ,ransrti ° n U S - Paten. 4,759,766 

bendino iS^ 6 ^ a ^al. amount of lateral 
rf" 9 ' ^ ' S ro{a!i0 "affy restricted. The addition of 
tnese anatomical restrictions to disc replacement de 
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signs limit the type and effectiveness of the design arid 
the materials that may be employed. For example, if the 
disc prosthesis exceeds its 11 • bending restriction, than 
as mentioned, above, the non-bearing surfaces will con- 
tact each other and inappropriately displace the pros- 
thesis or create an adverse wear situation. 

It is felt that restrictions in disc prosthesis, design 
may not only create a performance liability, but are also 
not needed. The surrounding jigaments. muscles, and 
other tissues provide a built-in restriction to anterior/ ? 
posterior, medial-lateral, and twisting motions of the ar- 
tificial intervertebral disc, at least to a point in which ad- 
jacent discs are not significantly affected. 

For the reasons mentioned above, the present in- 
vention provides an unrestricted bail and socket-type ar- J 
tiffcial sptpal disc containing tow wear bearing surfaces 
. of chromiurn..containing. metals, precision machined to 
. minimize contact ..stress' and'anchored to the adjacent 
vertebrae with press.fit or cemented methods known, ir-f 
; the art of joint replacement.' To accommodate extreme p 
z-m^^,^pef^efai;aTse^, of -thabVlLao'd socket lype J - ". 
. Intervertebral disc are designed to minimize s'tress'and 
. wear. This design can also incorporate the ability to. 
, translate, similar to that for a miniscai bearing knee. Ad- 
ditionally, the. bearing portions of the disc of the artificial a 
intervertebral disc.can beattachedto 'adfflerent material 
for anchoring the.cSsc portions, to the acjaeent bone.' 
. . The present invention provides , an artificial spina! , 
disc for surgical placement between adjacent vertebrae. 
. The apparatus of the present invention provides a tow 3t 
wear artificial spinal.disc that'includes a first component 
for. attaching to a first vertebrae .having a concave rs- . 
cess, with the concave contoured surface having a cfr- 
. curnfersnce of 360". A second component for attaching 
to a second vertebrae has,a projection that fits the con- 3S 
cave recess of the first component, with the convex con- 
.toured.surface having a circumference of. 360". Thecor-r 
responding contoured surfaces, allow an unrestricted ro- 
tational and a relatively unrestricted flexion/ extension 
bending motion between the first and second compo- *o 
,,.nepts.. relative i to a patient's normal spinal axis when. In. 
a standing position with the spine in a straightened pen 
sitfon... ': 
■ Therefore according to the present .invention there 
is provided an artificial spinal disc (or surgical placement *s 
between first and second adjacent vertebrae of a pa- 
tient's spine,, comprising: - 

(a) a first component for attaching to the first verte- 
brae, said first component including a concave re- so 
cess, the concave contoured surface.having a cir- 
cumference of 360*; . ... ' 
. (b) a second component for attaching to the second 
. . vertebrae, said second component, including a pro- 
jection that fits the concave recess of. the first cornr ss 
ponent, the convex contoured surface having a cir- 
cumference of 360°; 

(c) the corresponding contoured surfaces being 



configured so as to allow an unrestricted rotational 
and a flexion/extension bending motion between 
the first and second ijgmponenis relative to a pa- 
tient's normal spinal axis' When in a standingposi- 
• tion with the spine in a straightened position. 

In another embodiment of the present invention 
there is provided an artificial spinal disc for surgical 
placement between first and second adjacent vertebrae 
> of a patient's spine, comprising: 

(a) a first component for attaching to the first verte- 
brae, said first component including a base portion 
and a bearing portion, said bearing portion including 

' 8 concave recess, the concave contoured surface 
having a circumference of 360*; 

(b) a second component for attaching to the second 
. vertebrae, said second component including a base 

portion and a bearing portion, said bearing portion .. 
. '"cl.uding a projection' that.fits the concave recess . 

-v.^^M^-m^^L^&^me^ earjlc^iVed'suf-^-- 
face having a circumference of 360*; 7 
(e),the copesponding bearing portions being con- 
figured so as to allow an un restricted rotational and 

; . ., a flexic^extensbo. bending motion between. the . 
. ; first and second exponents relative to a patient's 
norma! spinal axis when in a standing position with . 

.. . the spine in a straightened position. 

In a further embodiment of the present invention 
there is provided an artificial spinal diss for surgical 
pJacernent between firsf and second adjacent vertebrae 
of a patient's spine, comprising: 



(a) a first compon em for attaching to the first verte- 
bras, said first component including a concave re- 
. cess, the concave contoured surface having a cir- 
.... cumfereoce of '360 e ; , ; . \.\ 

{b) a second component for attaching to the second 
• vertebrae, said second component including a pro- 
. .jectfon that fits the:cOTcave/rejees.s.c4 the first com- 
r ponent, the convex contoured surface having a cir- 
cumference of 360'; . 

(c) the corresponding 'contoured surfaces' being 
configured so as to allow an unrestricted rotational 

...... and a flexion/extension bending motion between 

the first and second components relative to a pa- 
tient's normal spinal axis when in a standing posi- 
tion with the spine in a straightened position; 

(d) wherein the first and.second components are 
• configured so as to allow the artificial spinal disc to 

be. implanted as one unit in which openings in bone 
■ . of the adjacent vertebrae are created in order tb al- 
low, the artificial spinal disc to be slid into place so 
. as to prevent over distraction. , 

The invention will become more apparent when the 
detailed description of exemplary embodiments is con- 
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sidered in conjunction wlfi the appended drawings, in 
HGURE 1 is^^Wedviewofthepresentinyen- 
FIGURE 2 is a side sectional- view of the present 

present invention as shown m Fig. t; 



side^T®^ beari " 9 bfOCk 30 ^ an iter 
• 32 wrtn °" e °f more protuberances 34 s Jk J 

ton to the recessed receiving mount 28 of the sun™* 
recessed ece^gn*un»28of the supponlna block*? 

6 „ a ena p ,i, „ sw „ , rm . <m. M^ iffiS £» to 

.... hgure-,, fe ^„^ WM , h , hns( ^. ; . ;.s^^^»iw-«-*£a^^*r 

■V- , ;^-.->^' . v .. su PPOrtfng bfock 20 and the. bearing' block 30 Surh 

••^Ne^SJ*^ 58 '^'^^^ - ^SSSRf St?T form ^ tP .host 

ffSnlS d,Se1 ° ofth9 P~^«"t invention includes 5fi" U.S. patent 5,0711437, ^ 

a first compoflen! or ihtervertebraf support block 20 for ?« B " exce P Uori ^i^ recessed receiving mount 
attachmg to the end plate of afirst Vertebrae and aseX f£J \T "* 26 * »»-«WWthg block 20 i^ub 
cfidcc^entorfnterverlebralbea^gblcck SoS f ?S w S W convex. A slightly convex inner 

.^^^P^M.^.,,^^^ 26 p r8ferabte because such a surface enabl 

provided wrth one or more protuberances 24 such It . to ea =h other. Similarly, with the ex 

rnoTSJ,T SWrB ^^^^»'ont Zt^L? ' S SUbSta f "* flat ° r convex. A 

and no restricts to rotational motion bJET£2 
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jacent vertebrae, all of which are limitations found in oth- 
er previous disc designs, in a preferred embodiment of 
the present invention, as shown in Figs. 5 and 7, She 
edges of the recessed receiving mount 28 or socket seg- 
ment recede quickly in order to maximize banding clear- 
ahce. The edges of the recessed receiving mount 28 
blend info the inner side 26 gradually and at a. convex 
radius similar to thai of the projection 38 in order to min- 
imize contact stress and wear in extreme motion condi- 
tions. This feature also improves stability of the implant 
under extreme motion conditions! The projection 3a or 
ball segment likewise recedes quickly from the bearing 
region and blends gradually into the inner side 36. The 
projection 38 is preferably located approximately in the 

, center of the implant 1 0 but may be designed such that 
the surgeon has an option of this location depending on 

" patient heeds. . " 

The projection 38 of trie bearing block 30 is of a'gen- 

,'erally. hemjspherica! ; construction, and m conforms ,.', in 

' shaps.tq the concave surface of the receiving .mount 28 



Translation of the primary wear surfaces is not nec- 
essary. However, in an alternate embodiment of spinal 
implant '10A, as shown inJFig. 9, a bearing.block 30A 
has a projection or ball segment 38A and a base, plate 
40, similar In concept to a mioiscal bearing knee", which 
allows for a certain amount of translation in combination 
with the rotation and bending allowed by the ball-socket 
design features. Alternatively, the supporting block 20, 
instead of the bearing block 30A, could have a recessed 
receiving mount and a base plate (not shown) identical 
to the bearing block 30A This feature can improve the 
stability and resistance to distotjem of the implant 1 0A 
In this alternate embodiment, a ceramic surface on a 
ceramic surface (in addition to metai^etal) can be em- 
ployed for the two opposing, flat translating surfaces 42 
44, as the cpntact stresses wHI be greatly reduced with 
sucfi conform^l surfaces. To avoid or minimize potential 
djsjccatfcri ^ ^^_aid;^k>tjthe- base plates 40, 
4?, whigh can be fprmad of titanium or thanium alloy, 
^ ac " ' ' " - ! »P -7 block 20A and the 



*"JJJ}?i the P^ect.onSS* capable of rotat.nt, f e >!y be «nq h oc k aspect ,r*, '[ . -ink-fit or weld 
360Mn the. recessed receiving mount 28. The shape of ina methods " 



. . s.recesse^rsc^ ' jngmsmods" 

. the recessed receiving mount 28 is substantially similar .' , , The intervertebral sUj 
in curvature to the projection 3S: The convex suriacs of ' 
projection 38 is of a depth of thickness that corresponds 
to or is greater thari a depth of the' concavity of the re- 
cessed receiving mount 28. in order to allow the sup- 
porting block 20 and the bearing block 30 to rotate freely 
in' relation to each other,' the depth or thickness of the 



block 20 and the in- 
tervertebral bearing blocks, can bernac^ of metal ma- 
terial such stBfiless stt » 5 IV A. ot trlanium-6-4, or 
cob^chrprneplloy^ for orthopedic 

surgery in addition, j rwiseiia! such as hy- 

drostyaRatite. and the biblqgicaiiy compatible organic 
polymer such as HOPE ma£be ussdlei make thi»-ar«n> 



..convex :. surface df the projection 38 should be slightly ; . so cial spinai.disclO ot^ 



. greater than the depth of the concavity of the recessed 
receiving mount 28 assuming that the recessed receiv- 
ing mount 28 and projection 38 are provided respective- 
ly with a flat surface. . 

, The. intervertebral supporting block 20 and the in- 
tervertebral bearing block 30 have a total height or thick- 
ness that is dependent on the height or thickness of "the 
deformed. intervertebral disc, that it is replacing. In addi- 
tion', the supporting block 20 and the bearing block 30 
bays a shape that is dependent on the shape of the ver- 
tebrae adjacent .V the^ "intervertebral disc beirig re- 
placed. In a pref erred embodiment, the shape of the ar- 
tificial spinal disc 1 0 is generally oval as shown in Figs. 
6. and 1 8.' • ... ' 

the recessed receiving "mount 28 of the artificial spi- 
nal disc 10 is located at or near the center of the sup- 
porting block 20. Likewise, the projection 38 of She arti- 
ficial spinal. disc 10 is. located similarly at or near the. . 
center of the intervertebral bearing block 30. 

The supporting block 20 and the bearing block 30 
are provided respectively with one or more protuberanc- 
es 24, 34 which can be in the form of pegs, posts or 
screws,.and are located at any preselected position on . 
the outer, surfaces 22. 32 respectively of the supporting, 
block 20 and bearing block 30. Additionally, flat beaded . 
surfaces on the outer surfaces 22, 32 or other securing 
means can be used to hold. the. artificial spinal disc 10 
in place in the adjacent vertebrae. 



.In a. preferred embodiment, the.recessed receiving . 
: . mduni 28 and the projection ''%a£ihe artificial spinal 
disc 1 0 are lormed of a hard Cr-containing metal which 
is attached to titanium, titanium alloy, cobalt/chrome al- 
35 toy, zirconium or zirconium alloy base components 23, 
33 respectively as shown in Fig, 7. The preferred mate- - 
rial for the base components 23> 33 fe titanium or titani- 
um alloy tb minimize shadow, effects from MR imaging: . 
Furthen although bone cement may be used, the pre- 
*o fe'rrad embodiment utllizesa macro-textured or porous- . 
. coated, outer side, 22, 32 with .trie anchoring pegs or, 
screws 24, 34..being. porous^oated or macrchtextured 
'. also. •' ,. •, • :'; .■., . ''_ ',' 

The preferred material jor the recessed receiving 
*s mount 28 and projection 38, is . a Cr-containing iron or 
cobalt. alley, with chromiumin excess of about tSweight 
. % chromium, and the add-on of about 2-6 weight % 
molybdenum to improve corrosion resistance in chlo- 
ride-containing environments,. Acceptable examples in- 
» clude.A.i.S.1. 316 L stainless steel or ASTM F-75 cast 
. Cc-Cr-Mo or ASTM F-799 wrought Co-Cr-Mo alloy, all 
currently used in medical implant applications. Howev- 
er, due to the relatively high contact pressures incurred ' 
in bail-socket connections within the confined space be- 
6 tween adjoining vertebrae, k is.preferable to use a sur- 
face-hardened Cr-containing metal such as that de- 
scribed by Davidson in U.S. patent 5,415,704. Such al- 
loy compositions produce minimal wear, are tolerant of 



Shres-body abrasion, and produce a relatively lubricious 
. Cr^oxyhyroxide surface layer which enhanL nSE 
and wear resistance. ■ 
The present invention thus provides an unrestricted 

.. wear bearing surfaces of chromium confining melj 
Precision machined to minimize contact stress and an^ 
. • ?hored toth ? adjacent .vertebrae wfopress fit or Tb- 
Rented methods known in the art of joint" replacement : 

. lOfaj^ade^^ratedwdfeaa^'Jnie^ertebiardisc 
,, , > ^vem^ 

_ in tne art ■ . ■ ■" • "■ ■'• ■. ■ • c; 

;.. ^^#.^W*s<: 10 and tdA is conjured T 
one piece urut rather than feertin^on'e component at J" * 

r tf* alifiwsfor the implantation WTinVJnplant as a slngfe' 

,w Z , 6 n k s ^ ft .«t conforms to th^SS 
. sections 24 34. Thejmpfent loribAjs^ slidin ol Jl ^ ' ~ 

sary^ss r } . s m^ndmg struck ~ ' 
'AitrK>tfctaihA'nVaaa»»'».> cr<. 
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EE r 6 ° f 31 ' eaSt0n8 component is tooled 
- from a chromwm^ontainhg metal having a chromi- 
um content h excess oTfebput is weighlpST 

3. ; the artificferspinal disc of claim 1. wherein alteast 
, ^^"tou^suriapefeformedfromacoba^hro 

J r J^artifciaijinat disc of claim 1 , wherein at least 
: v W^molybdenum-tahtalum alloy wthtantaW 

S. The affifctal-spwaf-c&c of claim 'f , wnefa L hntK 
. . ^um-molvbdenum aiioy; - • ^°™ ra . 

0 ir0fi f 1 s P !i l a ? <** outaim 1, wh sm , both 



• £££ "i T. w "'' r ^°9««28 changes Which may" be 11 
"^fomiandstructure^ichdbH^ 

t/on and embodied in tHe clairns which follow. ' 

'/Cialma : ^ : '- •• • ■■ v 

" 1. ■ An artificial apfiafthe (id) for surgical placement • 
. ; ^h first and s^^cen^S™. 
patient's spine .comprising: 1 . -.: 

(a) a first component (20) for attaching to the " 

>ng a concave^ceee (28), trte concave" con': ; 
oured surface having a circumference of 360- 
S 3 ? eC0 " d C °f"P°"' enf <*9 *» attaching to 

(30) includmg a projection (38) that fits me con- 
cave recess (28) of the first component (20), 
• he convex-contoured surface having a circum- 
ference of 360*; .' • • .:. 

(c)th8correspondingcontouredsurfacesbeh Q * 
configured so as to allow an unrestricted rota? 
tional and a flexion/extension bending motion 
between the first and second cc^cJrS 
(20.30) relative ,oa patient's normal spiral axis " 
wh e n m a standing position With the spine «i a ss 
straightened position. 

- Theartificialspinaldiscofclaiml.whereinthecon-' 



7, Ths artificial spma}ai?c of claim ? herein thA«,«* 

* 8 ^ artrficraf spinatdisc of cfeum 7, wherein ,h. an- ' 
goring m8ans (24 34). inches pegs, posts or 

^S^"s (24,34) ^inciudesaprous^dor 
; .^ c ^^^rfac^ 

ia^brti^^ 

i- ^ 8 ""f a ^ ° val ' h S ^PW with the con- 

fowlheartificiaf spinal disc to be implanted as one 
unit m which over distraction is eliminated: 

1 * tSff ' f f " a| dSSC {10) for «^ placement 
^ .^ .^ond adjacent vertebrae of a 
patient's sptis. comprising: 

(a) a first component (20) for attaching to the 
first vertebrae, said first component (20} include 
. • ing a basrportion and a bearing portion, said 
• S"?,, 9 P0rti00 inc,udin 9 a concave recess 
(28). the concave contoured surface having a 
circumference of 360*; 

(b) a second component (30) for attaching to 
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the second vertebras, said second component 
including a bass portion (40} and a bearing por- 
tion, said bearing portion including a projection 
(38A) thai fits the concave recess (28) of the 
first component (20), the convex contoured sur- 
face having* circumference of 360*; 
(c) th\eorje§pwding bearing portions being 
configured so as to allow an unrestricted rota- 
tional and a flexion/extension>ending motion 
between the first arid second components 
(20,30A)r8iatiye to aip'atieht's normal spinal ax- 
.;», - H . is 'y^j^f#t^gp<M&n with the spine in 
a straightened position. * 

13.Theartiftospto^ 12, wherein the 

bearing^portSpns of at lekslt one component being 
formetftrojfta chr^1urn<:ontainin| metal havhg a 
diromiu'mcontentin excess of about 15 weight pef-f 



JZ14-,Thff artificial spina 

bearing portions of at least one 'componsrit are ~ 
formed from a cobalt-chromium-morybdenum-tan- 
talum alloy with tantalum replacing the cobaft and 
' being less than about 5 weight percent. . i 

.15./ The artificial spinal disc of claim 1 2. wherein at least 
one.of the base portions of a component includes 
. means for translation between trie bearing portions. 

' ; • '• ■ ■ '" ' . ' '; • 3 

1 6, The artificial spinal disc of claim 12. wherein at least 
one base p^rticff is;<qiined from a material different 
from the nMerial. ©f>the;bearing portion. 

17). The artificial^spjnal diso of claim 16, wherein the a 
base portion includes means for attaching to the 
• • be5ring' ; portion.. _^. s • ; .. „. . . 

' -iB. Tfie a^^W^«^.^^«l8|lfi'2 t wherein the first 

j secojidxomppnen^nclude anchoring means n 
(2*;3^1p6^a^M^flci^rre^pWive first and 
second vertebrae. >•"*' ' • \ 

19. The artificial spinal discW claim 1 8, where'ri the an- .. 
choring means (24,34) includes, pegs, posts or 

s6rews. " ... 

20. The artificial spinal disc ol claim 1 8; wherein the an- . 
choring means (24,34) includes a porous-coated or 
macro-textured surface to facilitate bone ingrowth, so 

21. An artificial spinal disc of claim 1 2, wherein the com- 
ponents are generally oval in shape with the con- 

■ toured surfaces being positioned approximately in 
the center of the component. ss 



a periphery (2 1 ) of the first component arid the" con- • 
cave recess (28). 

23. The artificial spinal disc" of claim 1, wherein the sec- 
ond (30) component includes hclinded surfaces be- 
tween a periphery (31) of the second component 
andth e projefct^(38). 

24. An arttfictai^pihal disc (10.10A) for surgical place- 
ment batween'first and second adjacent vertebrae 
of a patient's spinel compiising: 

fa$a first comppngnt. (20) for attaching to the 
• ~ , f(fs? Vertebrae; said first component (20) includ- 
l^g^'dt^m^t^n^Bi, the concave con- 
loured surtase having a circumference of 360»; 
(b) a second component ,(30) for attaching to 
the second vertebrae, said second component 
(^including a projection (38) that fits the con. 
cay&teeess..(28).of thejrst component ' (20), 

tet p(j ursd surface having a cfccum-- 

, -• fer?bce.of 360».r SO ' : , 

• ; configured "so ds So alk>w;ari unrestricted rota- 
-" J'-OnaLapd a fej < en^on bending motion 
: between th©\fjrst 4nd second components 
■ (20,30) restive/to a patient's normal spinal axis 
W when in a 'standing ppsitiorj with the spine in a 
straightened position; • •< 

'. (d) wherein the first (20) and second corripc- 
, nents (30) are configured so as to a (tow. the ar- 
tificial spinal, djse to bVirnpfanted as one unit »i 
which ops|i^gsJn bone of the adjacent verte- 
. brae' are 'created in order toalfow the artificial 
spinal disc {30,10A) to&esiid info place so as 



22. The artificial spinal disc of claim 1, wherein the first 
component (20) includes inclined surfaces between 
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